In this paper, we prove that the inequality
1 n n k=1 a k ) p ≤ ( p p-1 ) p ∞ n=1 (1 -
Introduction
Let p >  and a n >  (n = , , . . .) with ∞ n= a n p < +∞, then Hardy's well-known inequality
[] is given by 
In [], Wen and Zhang proved that the inequality
holds for p >  if a n >  (n = , , . . .), with 
where
In [], Long and Linh discussed Hardy's inequality with the parameter p < , and proved that
for - < p <  if a n >  (n = , , . . .) with ∞ n= a p n < +∞. It is the aim of this paper to present an improvement of inequality (.) for the parameter p ≤ -. Our main result is Theorem ..
Lemmas
In order to establish our main result we need several lemmas, which we present in this section. 
If
Lemma . Let n ∈ R be a positive natural number and r ∈ R with r ≥ . Then
Proof We use mathematical induction to prove inequality (.). We clearly see that inequality (.) becomes equality for n = . We assume that inequality (.) holds for n = i
Note that x /r (r ≥ ) is concave on (, +∞), therefore Hermite-Hadamard's inequality
From (.) and (.) we know that inequality (.) holds for n = i + .
Remark . The inequality
holds for all r ≥  with equality if and only if r = .
Proof We clearly see that inequality (.) becomes equality for r = . If r > , then it is well known that the function ( + /r) r is strictly increasing on (, +∞), so we get
Therefore, inequality (.) follows from (.).
Lemma . The inequality
holds for all r ≥ . http://www.journalofinequalitiesandapplications.com/content/2014/1/271
Proof Let r ≥ , then we clearly see that Proof If r = , then we clearly see that inequality (.) becomes equality. Next, we assume that r > . Let
Then simple computations lead to
Note that
It follows from Remark . and (.)-(.) that 
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